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dues 27-46 
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treatment of Sandy soil roads. 216-22 ; system 69-96 
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Dust preventives, r. to p x 48, 68, 102, 121, 146, 198, 214, rear covers 
Dust ratios of soil-aggregate mixtures tested of Nos. 7, 10-12 
circular track 8 Feder tance in providing parking facili- 
tles 103, 118 
i Highway Act 
I #38, toll road provision 69 
A tleth anniversary of 233 
Earth roads, see Soil road Fe ra tax affecting motor-vehicle opera- 
Earthwork n 99, 147, 148, 155, 162-165 
balance factor, determinatic r l } ler i 
for : | I 1id secondary or feeder road projects, 
in highway construction in national park tatus of 26, 
and forests, r. to p . 48, 68, 102, 121, 146, 198, 214; rear covers 
quantities, relation to densitic . f Ne 7. 10-12 
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69, 94 
22-24, 84, 95, 2 Ferry tolls 134-39 90 
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allocations for, from several State tax tuminous concrete pavements in Ohio 





ceipts, 1940 irly use of 129, 142 
expenditures for, by units of gover mission from resurfacings 129, 141, 142 
Wisconsin data, 193 r bituminous sandy soil mixtures 
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in, r.top } fillers, determination of 228 
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groups 268-270, 2 t f 


imens, determination of .-. 227, 228 
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ono 297, 20% 
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stresses in, plane strain distribution of, r. to] } fine inert 215, 222-224, 226, 297 
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provement S3-S8Y braska 215, 
Eminent domain proceedings in property acqu 216, 218, 220, 222-224, 226, 227 
sition for parking facilitic Or mineral fillers for low-cost roads, r. to p__ 228 (fn) 
demnation proceedings. 109, 110, 114 Filling service stations, parking lots, and hotels 


Emulsions sales tax, excise tax, collections from__ 147, 159-161 
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225 } s. eart} 
emulsified carbon black, effect on strengt! nstruction at national airport 167-174 
of mortar 232 ler es in, ratios to densities in cuts as bal- 
Enamel! coatings for steel surfaces 260), 2¢ ance factor in earthwork - 23 
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evaporation to dryness method of soil tests 277, 278 top 119 
prevention, in subgrades of concrete pave Film book of Merritt Parkway, notice of 4 
ments 269 Film stripping tests of bituminous mixtures con- 
Excavations taining glassy slag 209-212 
hydraulic excavations, calculation of 282 I é f asphalts ; 
methods and equipment used in stabiliza proposed test requirement 45 
tion of airport runways 167, 17 thin-film oven tests 27-46 
volumes of, to produce embankments of Finance, highway 
given volumes, formula for de nterregional highway system, planning of _ 69-96 
termination of 28. motor cle allocation study 235-258, 261 
Excise taxes (State, Federal affecting motor road-life studies : 1-24 
vehicle operation 90, 147-16 es affecting motor-vehicle opera- 
Expansion tion 147-165 
of concrete, see Concrete pavement it s, collection of, application of ran- 
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of soils, expansive soils 268-270, 273, 274 s so headings beginning Federal-aid, 
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Expenditures, highway I og ee conn. See Ce) 
by units of government Fines and penalties relating to motor vehicles, 
determination by random sampling 199-208, 212 receipts from 90 (fn), 98, 100, 149 
survey data (Wisconsin 200-21 Finish coat paints for steel surfaces 259-261 
estimates for interregional highway system i tests of asphalts, proposed test 
84-89, 92 requirement 45 
see also headings beginning Federal-aid i test indexes of asphalts, proposed test 
Experimental roads and paving mixtures requirement 45 
bituminous concrete pavements 129-142 Float tests of filler—bitumen mixtures as indi- 
concrete pavements having continuous rein cative of amount of filler required 228 
forcement 49-58 Flow curves” in liquid limit tests of soils 264 
sandy soil roads, bituminous mixed-in-place Fluidity factors of asphalts, proposed test re- 
stabilization of 215-2 quirement 45 
sheet asphalt test sections 4 rest roads, see Park and forest roads, etc. 


soil-aggregate test sections treated with 
lignin binder 183-188. 190 
wearing courses as 


tions, soils for use in 
hise taxes on motor vehicles 
affecting as Freight-carrying motor vehicles 


263-28 
148, 154 


237, 246 


Exposure in 





phalts, data for bituminous con see so Trailers and semitrailers—Trucks, 
crete wearing courses + notor 
136, 13 40, 14 Friction, internal, in soils 273 
Exposure tests of asphalts 27-4 Frost heaving of soils 50-53, 56, 266-270 
Express highways 69, 103, 1 Fuller’s earth, use in removal of dust from ex- 
Extraction of asphalts, see under Asphalts tracted asphalts 130 
Extraction tests of bituminous sand mixtures. 218, 22 
G 
F Ga nized coatings, substitutes for 259-261 
Fabric reinforcement (welded), use in exper nd repair shops, sales or excise tax revenues 
mental concrete pavements 49-58, f from 47, 159-161 
Farm income, cash, by geographic divisions inicipal garages 116, 117 
(1939 86, 87 parking garages 104-111, 116-118 
Farm trucks 240, 247, 248 shopper garages 108, 104 
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, joint author, a 
onsumption 
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Gasoline consum ption—Continued rage 
miles of travel per gallon of gasoline ”), 
5, 236, 250-242 
Statistics— 
1939 (total ww) 
1940 (by States 7 
Gasoline taxes, see Motor-fuel taxes 
Gates at grade crossings, protection given by 125, 
126, 128, 142, 143 
Geographic distribution 
of interregional highway system 69-96 
of motor-vehicle registrations and tax pay- 
ments 235-258, 261 
of samples in application of random sampling 
to fiscal studies (Wisconsin 20 
Glare on concrete pavements, black pigment for 
reduction of 231-232 
Glass coatings for sheet steel 259 
Gollomb, Henry, joint author, r. to p 44, 46 
Goode, J. F., joint author, r. to p 140 (fn), 
184 (fn), 211 (fn 
Goshorn, J. H 129 (fn 
Grade crossings 
accident hazards at 
elimination in interregional highway 
system 69, 80, 83 
ratings 123-128, 142-144 
elimination of highway-railroad grade cross- 
ings 123, 144 
see also Grade separation 
Federal-aid grade crossing projects, status of i7, 
284; rear covers of Nos. 1, 3-11 
protection - 123-128, 142-144 
Grade separation, interregional highway stand 
ards 80, 83, 87 (fn), 88 (fn 
Graded and drained earth roads, see under Soil 
roads 
Grades, highway: 
interregional highway standards 80, 82, 83 


miscellaneous data ‘ 3, 
19-21, 77-80, 113, 123, 124, 127, 170 
Grading 


of aggregates— 
in bituminous sand mixtures (Nebraska 
roads) and relation of grading to 
bitumen requirements 222, 226, 227 
in bituminous test mixtures containing 


glassy slag. 209-211 
special grading for hot-mix asphaltic 
concrete pavements (Ohio). 129, 141, 142 


of crusher-run materials for surface courses, 


for bases, requirements 188 
of soil- ~aggregate mixtures tested on circular 
trac 183, 188, 190 
of soils 
grain size accumulation curves = 26: 


- ; 
264, 273, 2 
limits in va, ious soil groups... 266-270, 272, 2 
see also Mechanical analyses, of soils. 
of stabilized base course mixtures at national 








airport- 167, 170, 171, 174-179 
Grading operations, blading 
in bituminous treatment of sandy soil 
roads 216-220, 230 
in construction of— 
embankments : 275 
national airport 167, 171-174 
Grain size accumulation curves, soil 263, 264, 273, 274 
Granite-soil mixtures treated with lignin binder, 
circular track tests of 183-188, 190, 191 
Grants-in-aid from units of government 199 
see also headings beginning Federal-aid. 
Granular materials 
as admixtures 2, 183 
as cover for soils subject to frost heave 268, 269 
nonplastic granular materials with ad- 
mixtures of water-retentive chem- 
icals, r. to p. 183 (fn) 
samples of, drying methods 278 
weight data for various granular soils 0-272 
see also Gravels and gravelly 
and sandy soils. 
Graphical calculation of soil density... ~__- 191, 192 
Graphical determination of binder soi] distri- 
bution at national airport... 180 
Graphical method: 
of appraising sample sizes in application of 
random sampling to fiscalstudies. 199- 
208, 212 
of proportioning in stabilization of soils 179 


Gravel roads: 
in Nebraska, maintenance and maintenance 
costs _._. ‘6 215 
or stone roads— 
as replacements for retired roads 19-23 
mileage data._._- --. 3, 4,6, 17,20 
retired roads as base courses for re a 
ment construction. 18, 20 (fn) 
retirements and replacement types. --_- 4, 
19, 20, 23, 24 
service life characteristics 1-4, 6, 12, 16-24 
Gravel runways on Washington Nationa] Air- 
port, stabilization 167-182, 191, 192 
Gravel-soi] mixtures treated with lignin binder, 
circular track tests of 183-188, 190, 191 
Gravels and gravelly soils: 
as cover for bituminous sandy soil experi- 








mental road oncseo See 
as subbase material _- 274 
in soil groups, characteristics _-- ‘ 273 
sampling, in airport construction..._...__- 177 
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data from study of bituminous concrete pave 
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r.top 28, 46, 142 (fn 
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Hawaii 
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see also headings beginning Federal-aid 
Hayden, H. P., joint author, r. to p 44, 4 
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ings 123-128, 142-144 
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data for 50-60 and 85-100 penetration grade 27-46 

specifications 27, 28, 45, 4 
Heaving of soils, frost heaving 50-53, 56, 266-271 
Heterogeneity of bitumens 

correlation with service record of asphaltic 

concrete pavements 1290 
see also Oliensis tests of asphalt 

Hickson, E. F., author and joint author, a 189 


Highway Research Board 
annual meeting, notice of 21 
Department of Finance, report of (the prot 

lem of parking facilities 103-112, 118 
papers presented at meetings 
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pavements 49-58, f 
interregional highway system, planning 
of F 69-96 
life characteristics of surfaces on primary 
rural highways 1-24 
r.top 1 (fn), 12 (fn 
9 (fn), 118, 142 (fn), 148 (fn), 209 (fn 
Hillman, W. O’B., joint author, r. to p tt 
Hilts, H. E.,a 69-96 
Hirst, A. R ’ 
Hogentogler, C. A., joint author, r. toy 118 
Hot-mix asphaltic pavement 
asphaltic concrete pavements in Ohio, study 
of 120-142 
asphalts for use in, properties of residues 
from oven and exposure tests of. 27-46 
Hotels, parking facilities of, regulation 112 
Hubbard, Prevost, author and joint author, r 
top 44, 46, 183 
Hubbard-Field stability tests of bituminous 
mixtures 218, 222, 223, 226, 228, 229 
Hydraulic equipment, use, r 167, 274 
Hydrometer analyses of soils 170, 2t 
Hydrometers, type used in soil tests 263 
I 
Imposts, see Taxes. 
Improvement, highway 
emergency military standard 83-89 
financing of, see he adings begi ng Federal- 
aid, also Finance, highway 
in Nebraska, bituminous treatment of sand) 
soil roads 215-230 
in Ohio, bituminous concrete resurfacings. 129-14 
interregional highway system, planning of.. 69-96 
road-life studies 1-24 


Income (national, cash farm), data for geographic 
divisions on interregional highway 
system 86, 87 
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ms ay activities of, survey : ata 
motor-vehicle registrations and tax payments 


In 235-258, 261 


taxing units in United States, 1939 1) 
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Indiana State Highway Commission, experi- 
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ment in concrete pavements 49-58, 65 
Inspection fees in connection with motor-fuel 
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Institute of Petroleum Technologists, r. to p 46) 
Institute of Traffic Engineers, r. to p 118 
Interregional highway system, planning of 69-96 
Intersections: 
highway intersections, grade separation at 80, 


83, 87 (fn), 88 (fn 
of highways and railways, angle of inter- 
section in relation to grade crossing 


accidents 123, 127, 143 
Iowa State College: 
cooperative research, road-life studies 1-24 
Ti WP Ba ccccs 119 
Iowa State College Engineering Experiment 
Station, r. to p----- 12 
P| 
Jars for use in soil tests. ._- : 279, 280 
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track. 183-188, 190, 191 
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road 216-224, 226-228 
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Lindberg, Richard C., joint author, a 183 
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requirements for surface courses, for 
base courses 188 
of soils 
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} Place bituminous construction on iain gallina Yppe ann, Paul, joint author, r. to p é 1i8 
sandy soil roads (Nebraska 215-230 fi 3 Oregon study of grade crossing accidents at: 
Mixing met} “ age, year model & accidents, data 
\iixing methods and equipment used: distributior from 126, 143 
in bituminous treatment of sandy soilroads. 215 esi 041-245, 247.24 235-238 Oven tests of asphalts = ae 
219, 223, 224, 226, 227, 230 is, a<41~ 240, 24/, 249-201, 254, 256, 257 standard oven tests a 
in construction of » 220, 227, ré ——~ he. _ consumption and miles thin-film oven tests - 27 4 
) t ) 925 ( F ] . «i-~ 
bituminous concrete pavements (Ohio 129 rivianital tad 239, 249-251, 254, 2 Owen, Wilfred 10: . 
, commercial vehicles, freight-carrying Oxidation of ‘catia ; 3 (fn 
soil-ager gat test 141, 142 | hicles gS. 89. 37 4 ree iS REPS, oxiention vests 27 
soil-aggregate test sec ; ae , 89, 237, 246, 2 pees 2 
test track prance 184 see also Busses, motor—Trailers and P 36, 46, 141 
s f ; i > ¢ . Ne sin 
in Shattuck 1 r te asphalts . + semitrailers—Trucks, motor 
epee nixing tests of asphalts ; 39 foreign (out-of-State) motor vehicle DoAA 
stabilization of gravel runways of national | =p . ehicies, travel Paddock, Robert H., r. to p ene se 
airport 167. 171-173 | yy and tax payments for Paint(s - 236 (fn) 
i rs . st ‘wo | 78, 235, 236, 238, 239, 245-250. 253. 955 a : , 
ee rations, effects on asphalts: ownership— ey ae ae ae ae iluminum paint, substitutes for 189-190 
data from study of bituminous concrete costs of, in cities, r. to p on 6 ; paint coatings, substitution for metallic 
avernents 20-137 > | ered ’ ; #4 (in), 200 (11 zine coating ; ncauinl 
a — semanas ia . 129-137, 141, 142 distribution Nye Ay _ coatings, Federal specifica- 
Mixing te eo ; -- 2/-46 | publicly owned motor vehicles siete — ions included - 259-261 
M g temperatures, effects on asphaits.___ 27, 39, | motor-fuel tax coll Paraffin coatings, use in soil tests O78 
Mixing tests of asphal “y 3 130, 132, 135, 136, 141, 142 | ax collections for (1939 249, | Park and forest roads, ete.: ete Saas se 
ests of asphalts (Shattuck) 28, 39-44, 46 | : 250 illocations for, from various S i 
: ; 28, ; str: wai : ~ ul 101 ’ arious Sts ; 
Mixing time, effects on asphalts._ 129, 132, 135, 136, 142 registration practices 236, 237, 253 1940 shrncubennees = 
Moisture capacity of soil, test for determination tax exemptions 23 roads and bridges i z---:- - 193-196 
_ a ae unation = registration fees- ‘Ss and bridges in national parks and 
= : - 263, 265, 266 | governmental agencies imposing S forests, specifications for construc- 


ion of, publication notice 46 





‘*Park-N-Shop”’ plans 108 
-*arking of motor vehicles 
facilities for 
emergency parking spaces, military 
standards for &4 
financing of 103-118 
lack of, in cities, as affecting ownership 


of motor vehicles 240, 241 
municipally operated facilities 103-106, 108-118 
privately operated facilities 105-110, 113, 118 
“*publie use’’ question 113-117 
legislation concerning 109-118 
parking areas at national airport 167-171 
r.top 118 
Parks, national, see Park and forest roads, etc 
Parr, W. K., joint author, r. to p 28, 38, 40, 46 


Passing maneuvers of motor vehicles on high- 
ways, interregional highway de- 


sign standards providing for 95, 96 
Patents, requirements, r. to p 46 
Pauls, J. T., joint author. r. to p 140 (fn), 211 (fn 
Peabody, L. E., joint author, a 123-128, 142-144 
Pearson, Karl 201 (fn), 208 


Penalties, see Fines and penalties 
Penetration indexes for classification of asphalts_ 36, 46 
Penetration tests 
of asphalts, data for 
original and recovered asphalts used in 
bituminous concrete pavements 
(Ohio) 129-142 
various asphalts and their oven-test and 
exposure residues, various relation- 
ships 27-46 
of bitumens recovered from various mixes 
and pavement samples 39-44, 132-139 
of soils (compacted), method, apparatus and 
test data 27 
Penetrometers ; 5, , 
Pennsylvania highway planning sur vey,r 235 (fn 
Permeability of soils: 
as a centrifuge moisture equiva- 





len 268 

coefficient of permeability of homogeneous 
clays at plastic limit 265 
Pfeiffer, J. P., joint author, r., r. to p 35, 36, 46 
Phosphate treatments of steel surfaces 259 


Pigments: 
carbon black, effect on strength of mortar. 231-232 
for use in protective coatings for iron and 


steel 259-261 
Piling, requirements, r. to p : 416 
Pitch coatings for steel surfaces 261 


Planning of highways 
city planning in relation to parking problem 
(motor vehicle) . 103-118 
interregional highway system 69-96 
Master Plan 69, 103, 118 
planning surveys (highway), data from, 
concerning— 
expenditures, highway, and problems 
involved in determination of 199- 
208, 212 


grade crossings, accident hazards at 123-128, 





142-144 
life characteristics of surfaces on primary 
rural highways 1-24 
motor-vehicle registrations and ts ax ps 1) 
ments 





traffic origin and destinat ion 59-62, 66 
Plastic flow as relief of residual stresses in rein- 


forced concrete pavements 57 
Plastic limit(s) of soil(s): 
definition : 264 
test method 263-265 
9 


values for soils in several soil groups 
Plasticity of soils, plasticity indexes of soils : 
169-171, 175, 177, 183, 188, 190, 215, 
222, 226-228, 263, 265-270, 273, 274. 
Police, State highway, allocations for, from vari- 
ous State receipts, 1940 193-196 
Pomeroy, Hugh R.,r. to p 118 (fn 
Ponding, in construction of: 





embankments 268, 274, 275 
national airport 167 
Porous subbases, use in circular test track 183 
Pound, Arthur, r. to p 118 

Primary rural highways, life characteristics of 
surfaces on 1-24 


Prime coats: 
priming paints 189 3 259-261 
tar primes ‘ 4, 184, 186 
Profilometer measurements of surface rac 
ments of soil-aggregate mixtures 
with and without sulfite liquor 184, 
185, 190 


Property lines, intersection with spirals and 


parallel curves, computation 

method__- 63-64 
Public Administration Service, parking survey 

, sen oan 3 
Pumping operations in construction of landing 

field, national airport 167, 168 

Q 

Quarry wastes, use for subbases 274 
Questionnaires, data requested in motor-vehicle 

allocation study ; 235-238 
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Rail steel bars as reinforcement in cot 
ments 40-58. 65 
Railroad grade crossings, see Grade crossings 
Raschig, Frank L., joint author, r. to p QR, 46 
Raveling of road surfaces 129, 131, 133, 183-188, 191 
Recapped concrete roads 22 (fn 
Regional distribution of motor-vehicle r 
tions and tax payments 
Regional Plan Association, Inc., r. to p 118 
Regional Plan Association of New York 110 
Regional Planning Commission (New England 110 
Registrations, registration fees, motor-vehicle, 
see under Motor vehicles 
Reinforcement, continuous, use in concreté 
pavements, experiments 49-58, ¢ 
Replacements of roads on primary rural high 
ways IS—24 
Resurfacing of roads 
bituminous concrete resurfacing mixtures ir 
Ohio, study of 120-142 
resurfaced roads on primary rural highw ys 1 


icrele pave 








16, 18~24 
Retaining walls on main highways throug h- na 
tional parks and forests, require 

ments, r. to p 4 

Retirements of road surfaces 1-4, 12-24 


Revenues, highway, see Expenditures, hig! 


way—Federal-aid roads—T axes 
Rheological properties of asphaltic bitumens, 1 

top 4 
Right-of-way lines, intersection with spiral and 


parallel curves, computation 
method 63-64 
Rights-of-way 1, 22, 24, 78-85, 215 
Riprap, requirements, r. to p 46 
Road district taxes affecting motor-vehick 
operation 148 
Road districts carrying on road functions 200 
Road-life studies 
of primary rural highways 1-24 
r.top 1 (fn 
Road-mix method of bituminous treatment of 
sandy soil roads 215-230 


Road-use surveys 

data from, concerning life characteristics of 
highways 1-24 
application to traffic origin and 
destination analysis 59-62, 66 


methods, 


Milwaukee survey 59-62, 66 
‘Roads Leading North’”’ (film book 64 
Rogers, Allan H., r. to p 118 
Roller stability machines, r. to p 211 (fn 


Roller stability tests 
of bituminous concrete pavement samples 


(Ohio 130, 134, 140 
of bituminous mixtures containing glassy 
slag 210-212 
e. to... 130 (fn 
Rolling operations, rollers 
in compaction of soils 2t-269 
in construction of 
embankments 274-276 
—_ bituminous sandy soil 
ro 224-226, 228-230 
ste bilize "d bases of airport runways 167, 
173-175, 177 
Roof coatings 259-261 
Ross, A. R., r. to p 114 (fn), 118 
toughness, pavement 
relative roughness determinations for ex- 
perimental concrete pavement 
having continuous reinforcement 49, 
XO, 5S. 5 
roughness indicator, r. to p 58 
Rubber sacks for use in soil density determina- 
tions 278, 280 
tunways, gravel, on Washington National Air- 
port, stabilization 167-182, 191, 192 
Rural areas, motor-vehicle registrations and tax 
payments in... . 230-258, 261 


Rural roads 
fiscal studies of, application of random 
sampling to 199-208, 212 
grade crossing accident hazards on 123-128, 142-144 
in interregional highway system 69-96 
life characteristics of surfaces on 1-24 
see also headings beginning Federal- 
Rust-inhibitive pigments, use in protective coat 
ings of steel__ 259-26) 





Ss 


Safety, highway, see Accidents, highway 
Saint Louis, Missouri, City Planning Comm 

sion, r. top 118 
Sales taxes affecting motor-vehicle operation. _ 147-165 


Salvage values of retired roadway elements, road- 


life study data 1, 24 
Sampling 


of bituminous concrete pavements (Ohio), 

tests of samples 129-142 
of highway materials, specifics ations, to p_ 263 (fn 
of soils 


sampling and testing of stabilized bases 
of runways at national airport. 168, 170 
171, 174-180, 182, 191, 192 

undisturbed samples, method of obtain- 
ing. . 182, 278 


| 
| 
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umpling, application to fiscal 

studies 109-208, 2 

sand ind sandy soils 
blow-sand 225-227 
compaction of, in fill construction 276 
drifting sand and its control 220, 221 
gl sizes (coarse sand, fine sand 263, 264 
Sand-clay 2, 183 
sand-clay-gravel 183, 184 (fn 
sand contents of various soils 167-170 
263, 264, 266-270, 273 


I Mechanical analyses, of soils 
sand-gravel 

is surfacing material (Nebraska 215 
irying methods for test samples of 8 
u screened sand-gravel as cover materi ] 








for surface treated sandy 
road se 
is admi xtures in stabilization of l 
roads 2, eee 
‘ iggregates 
n bituminous surfaces 2, 129-142 
n concrete, strength ratio, A. A. S 


H. O. requirement 
volume measurements of soils after 





removal of samples 278-280 
Sand roads in Nebraska 
bituminous treatment, experiment 215 
t data 217, 221 
Scarifying operations 
167, 171, 172, 184, 186, 190, 191, 216, 224 
Schaub, J.G., joint author, r. to p 28, 38, 40), 4t 
Schoc listrict taxing units in United States, 
1939 200 
Screenings (granite, limestone, slag) and lignin 
binder, track tests of 183-188, 100, 191 
Secondary roads 
Federal-aid secondary or feeder road proj 
ects 26, 48, 68, 102, 121, 14¢ 
198, 214; rear covers of Nos. 7, 10-12 
provement of, in interregional highway 
System oY 
Service behav r 
ff asphalts, tests used in prediction of 27-4¢ 
of bituminous sandy soil experimental road 
Nebraska) 225-226 
t-mix, hot-laid asphaltic concrete re 
surfacings (Ohio 129-142 
of rural roads, road-life studies 1-24 


Ser t es id surfaces, estimating, method 
1-24 
ser e roads, access roads, at national airport 167 
168, 170, 174 
per iX { 
Set t 





ious treated sandy soil exper 
mental road 
grains in water, Stokes’ law 
f soils in embankments, forces affecting 





sp i} 
compaction in embankment construction 
balance factor 282 
hard shale as wearing course of road 2 
soft shale, use in stabilization of soil-surfaced 
roads 2 
Sh ick mixing tests of asphalts 28, 30-44, 46 
She ar re sist :nce of soils at liquid limits 2¢ 
Shoulders thway), widths, interregional high 
“way standards S2-M4 


Shrinkage of soils 
n embankment construction, calculatior 


and formula 278, 282 
lineal shrinkage 263, 265, 273 
shi nkage cracks on soil surfaces mitt) 





shrinkage limits 169, 





rinkage ratios ; 
Sidewalks, requirements, r “to p 
Sieve analyses, see Mechanical a ralyses 








Sieves, types used in field tests of soils 192, 2 
Signs and signals at grade crossings, protection 
given by 125, 126 
Sight distances 
at grade crossings 123 43 
on highways 20, 77 4 OH) 
Silica dust as filler in bituminous mixtures on 


sandy soils 
Silts and silty soils 
blanketing materials for 
compaction of, rolling of 
grain sizes 63, 2 
t contents of various soils 51-53 
167, 169, 217, 267-270, 273, 274 
see also Mechanical analyses, of soils 
lay as filler in bituminous treated 








aie soil road 215, 
silty loams Sis . 216, 224, 268, 270, 273, 27 
Skidding, nonskid pr enertion of bituminous con- 
crete pavements : 129, 137, 141 


is aggregate in bituminous concrete mix- 


tures - . 141, 209-212 
glassy slag, effect on stabilitv and resistance 

to film-stripping of bituminous 
mixtures 29-212 


paving 

















Page 
Slag screenings and binder soil, circular track 
tests of 183-188, 190, 191 
Smith, B. Babington -- 208, 212 
Smoothness, pavement, see Roughness, pave- 
ment 
Smutz, H. E.,r. top 118 


Sodium chloride, 
tion of 


use as admixture in stabiliza- 
oil roads ; 









































Softening points of asphalts and recovered bi- 
tumens rious relationships 28 
32, 34, 37-46 
Sc gere ‘ nixtures with lignin binder, 
tra te of 183-188, 190, 191 
Sou auge 278, 279 
Soil constant 
test procedures 263-266 
values for various soil 51 
169, 170, 183, 217, 266-270, 273, 
Botl-corrosi ym stude r. to. p : 200 
SO grain-size accumulation curves 263, 264, 269, 273, 274 
S$ il group 
borderline soils ir 268-270 
characteristic St rious groups 217, 266-274 
Classification ¢ t ans of 263-274 
r.top 263 
Soil masse emt kments, solids-water- 
ations of 280-282 
Soil mechau r.toy 11y 
Soil mortar 
definitior 267 
grading in ls of various rroups _ 267-270, 273 
Soil pore pace in sx and absorption char- 
cteristies ss 269, 274 
Soil prof i binder soil p tnational airport. 170, 171 
Soil r 
raded and drained earth roads 2, 19-23 
andy ! roads in Nebraska, bituminou 
- itmer { B15 230) 
soil-surfaced road 
is base courses of replacement roads. 18, 19 (fn) 
is replacements of retired roads. 19-2 
( 
Ditun 
at national air- 
port 160-171, 180-182 
= le 
blanketing material I --- 267-269 
classification system, modification of 263-282 
distribut raphical determination of 
ler soil distribution at national 
‘irport 18) 
entificati tl evised 263-282 
lata i iriou ils 51-53 
168-170, 175-178, 183, 191, 192, 217 
ed, 20) ed 
methods and equipr 
182 91, 16k 263-266, 271 
weights, determination and data Samed tien 
178, LSU, 182, 191, 263, 270-273 3. 27 
se¢ also headings beginning Soi!, a/so names of 
S, also names of prop- 
Solubilit ~ bituminous materials, solubility 
test 
| miscellaneous data 28-32, 36, 45, 217 
proposed % st requirement for asphalts i 
Specific gravi les 
atemineee aterials 131, 217 
of filler(s) in oiled sandy soil roads, relation 
to amount of oil required. ..__. 228 
of soil(s)— 
curves and usefulness of 281, 282 
settlement of soi] particles of equal spe- 
cific gravity 263 


pecifications, see under 
processes 


of 
als. 


names 
and mater 





structures, 


Speed (s): 
i of motor vehicles 
during passing maneuvers 
maximum speeds on curves, interregional 
highway standards 
] Over-all speeds affected by parking 
| difficulties 


95, 96 


is 





] relation to accidents at grade crossings 143 
] slides and script concerning a 64 
traffic study data 76, 77, 80 
of railroad trains, relation to accidents at 
grade crossings 123, 127, 143 
Spencer, T. F 129 (fn) 
Spiral, intersection of a line with. computation 
| method 63-64 
Spot tests, see Oliensis tests 
Spreading operations 142, 172, 173, 180, 217-220, 230 
Sprinkling operations 172, 173, 184, 186, 275 
Stability: 
of asphalts at high temperatures, determina- 
tion of, methods of 7 
of bituminous sand mixtures, relation to 
density 229 
of crusher-run and binder soil mixtures with 
and without lignin binder 183-188, 
190, 191 
of soils 
data for soils in various soil groups... 266-270, 
273, 27: 
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, Stability—Continued " lax et Continued Page 
of soils—Continued re pts from—Continued 
relation to moisture content 5 or 1939 90, 149, 151, 152, 157-165, 245-257 
267-2 r 1940 98, 100, 164, 193-196 
see also Circular track te Stabil f ytor-vehicle taxes and other highway 
Stabilization user costs, 1934-39 90 
Stability tests of bituminous pay mixtur “tate motor-vehicle receipts and disposi- 
| 134, 140, 210-212, 218 ; tion of (1940 100, 194 
| 228, 229 total cumulative taxes on highway users, 
Stabilization 1932-39 165 
| of embankment i see also Motor-fuel taxes—Motor vehi- 
of gravel runways at national airport s cles, registration fees. 
es taxes 147-165 
of sandy soil roads (Nebraska mposts on highway users, receipts and 
see also Admixtur disposition of (1940) 196 
Stage construction of road ite motor-carrier taxes, receipts and dis- 
Stanton-Hveem stabilit ests of bitu position of (1940 195 
xture ntaining glassy sla motor-fuel taxes, receipts and dis- 
State hig \ position of (1940 98, 193 
allocations for, fro rious State 1 t npensating taxes in connection 
1940 19 Vith State sales taxes 150-165 
road-life studic primary rural road é Lx¢ 90, 147-165, 196 
St. Clair, G. P., r. to] { see also entries above. 
Steel reinforcement ncrete pavement I inits in United States, 1939 200 
u I r I I Vays at national airport 167, 168, 174, 182 
Steel I m perature sphalt temperatures, in 
p I aint coa } exposure boxes during exposure 
p I 80 tests of asph ilts - 28 
temperatures for protective coatings 
teinbaugh, V. B ~ for steel surfaces 259, 260 
Stokes’ law temperatures as affecting asphalts 27-46 
Streets emperatures for bituminous concrete 
local roads an f iving mixtures, specifications 
sllocatior r, fr 1 O! 130 
receipt Mi temperatures, effects on asphalts 27, 
aipplicatior r 9, 42-46, 130, 132, 135, 136, 141, 142 
studies ¢ ) peratures in soil tests 277 
subsidizing from excess eart ten peratures used in tests of 
heavy traveled t nalt 2-31, 39-43, 132, 133, 142 
see also headings beginning Federa tuminous mixtures 209-211, 218, 223, 228 
urban streets and a n interr le strength: 
highwa t mileage d 87-8 rtar as affected by carbon black 231, 232 
Stre S ( é reinforcement (continuous) in experi- 
I astic media, | tra tril mental concrete pavement ---. 49, 51 
r. tor ses as cause of cracking of concrete 
teel reinfor¢ 1 slabs having continuous reinforce- 
rete pavement ment 56, 57 
see also Compre a8 ve str I t ethods for highway materials 
Tensilestresse rd methods, r. to p 263 (fn) 
Stripping tests of bitumir t ames 0 terials and names of tests 
, - ( S 
Subbas« k 
of crusher-run and i ‘ irfacings, base courses, and sub- 
circular te bases, requirements, on various 
soils suitable for soils 272-27 
thickness require! ibt ayers in embankment construction 276 
and surfaci! e also Base courses—Bituminous mats 
Subgrades nas, T, W., joint author, r. to p_-- 28, 44, 46 
condition as aff ' } pett, L. H. C., r. top 201(fn), 208(fn 
surfa ppett’s Numbers,” use in random sampling. 201, 
cover materials for 268, 269. 2 202, 207, 208, 212 
resistance to movement of concrete slat 4 I I xide, use in protective coatings for 
{ re steel surfaces a 260 
soils suitable for, characterist 26 { t taxes, motor-vehicle 90(fn), 100 
ubsoil, exposure to, protection of steel roads and ‘fre¢ roads, r. to p. 69, 85, 118 
against 8, bridge and ferry, and receipts from__ 90, 147, 148 
Sulfite liquor, crusher-rur i] ss I le taxes on motor vehicles 90(fn), 148 
traffic test e2_10¢ lor eage data for goods carried by motor 
Sulfur tests of asphalts vehicles on interregional highway 
Surface treated roads, bitu nou S¢ l . : system ot: : ; 38 
Bituminous 1 , I ka mix asphaltic pavements in Ohio, modi- 
God : 29 
Survey data, see Condition data—Park ' cc mux 129 
. motor vehicles—Planning of } l'oughness tests of asphalts 45 
ways—Road-use surveys—-S wI and township taxing units: 
veys— Taxes—Traffic studies number in United States, 1939 200 
Survivor curves, use in road-lifé taxes affecting motor-vehicle owners 148, 150 
Sutherland, Earl ¢ ich aaeiRaenn tas 19 Wisconsin 201, 202, 204-206 
oe ; : lractor trucks, tractors, see under Trucks, motor. 
I T iff 
ralc-aluminum finishes ’ 1S¢ compaction yt vaving mixtures... _- 167, 
ee 174, 175, 183-188, 190, 191, 218, 219, 228 
ampers soll 4h see also headings beginning Traffic. 
ramping rollers 266-26 raffic ngestion 77, 
saa er ee 80, 81, 104, 106, 110, 112, 113, 116, 118 
coal tar(s), use in coatir Fr steel SUrIAC : lraffic laws, traffic regulations. relation to acci- 
‘ dents at grade crossings. 27, 12's 
,. p } ra fF tnai 
a sific studies, trafficsurveys: 
tar primers ; 174, 184, 18¢ data fr m th ee eee nT —24, 
type(s) used in bitu test ixtur 59-62, 66, 69-96, 111, ‘112, 123- 128, 142- 
, Containing - ot 144, 199-207, 235-258, 261. 
larwater, F L.,t wes «11 rigin and destination analyses, application 
Tax Research Foundation, r. to p.. 148 in), I f road-use survey methods to_ 59-62, 66 
axes, various, affecting use of motor vehicles 1 ' 59, 
pecs a th is api 69, 110, 112 (fm), 118, 119 (fn), 236 (fm), 
parking areas, taxes on, abatement of, by 242 (fn). 
citles 110, 11 tabulating card for trip data______- ----- 5,61, 62 
payments, distribution by regions and pop- lraffic tests 
j ulation groups 35-258, 26) bituminous mixtures, simulated test by 
per vehicle taxes, averate tax paymen ts _ 147, roller-stability machine 211 
: 162, 163, 245-257 crusher-run materials and soil binder with 
property taxes (personal) on motor vehicles 147 and without sulfite liquor 183-188, 
vam rey 2a8, 154 190, 191 
r. to p.-- 17 (fn), 236 (f railers and semitrailers, motor-vehicle___- . 99, 
receipts from j . 100, 154, 155, 237, 239, 240 (fn), 244, 
allocations for, use for, nonhighway P 246, 261 (fn). 
purposes ~---- - 14 rranseau, T. E., r. to p._.......- ce = 118 
148, 154, 155, 164, 165, 194-196, 199 


collections from Federal excise taxes and 
estimated highway users’ share, 
1932-40. 


disposition of (1940 193 


164, 1 


16. 


196 


ansfer of roads, 
faces 


see Retirements of road sur- 


nsportation: 
ansportation in cities 11 


mass tr 


1,112 





8 


Transportation—C ontinued Page 
transportation services of highways, | 
facilities for motor vehicles 
tor in 
transportation surveys 
in Michigan, r. to p 
see also Traffic studies, traffic surveys 
Travel, motor-vehicle, see Mileages, motor- 
vehicle travel—Traffi studies, 
traffic surveys 
Trenching operations in stabilization of airport 
runways 
Tripp, Lt. R. C., r. top 
Trucks, motor: 
and busses, traffic on interregional highway 


arK ir 
ac 
103-118 


is 


199 (fn 


167 


and tractor trucks, tractors 
miscellaneous data 155, 216, 2 
registrations and registration fee 
for trucks and tractor 
1940 
commercial trucks, freight trucks 
excise tax collections from (Federal), 1932-40 
motor-fuel tax payments for, 1939_. 247-249, 252 
privately owned trucks 257, 258, 261 (fn 
registrations and registration fees paid for, 
1939 235, 237-241, 244-248, 254 
use as passenger vehicles 240, 241, 246, 249 
Trumbower, H. R ’ 200 (f 
Tube samplers for soils, use 
Tucker, E. B., r. top 
Tunnels and bridges (highway), tolls, 
from, 1934-39 


s paid 
trucks, 

99, 100 
88, 89, 237, 246 
164 


256 


256 


receipts 


U 


Unemployment relief, ete., allocations for, from 
various State receipts 150, 193, 194, 196 

University of Minnestoa Engineering Experi- 
ment Station, r. to p 

Urban Land Institute, r. to p 

User taxes, seeunder Taxes, various, affecting use 
of motor vehicles. 


th 
104(fn 


v 


Van Doormal, P. M., joint author,r.to p 35, 36, 46 
Varnishes for protective coatings for steel sur- 
faces 260, 261 
Vehicle-mileages, see Mileages, of motor-vehicle 
travel. 
Vibration method of compaction of aggregates, 
vibratory compaction tests. 135, 140, 141 
Viscosity(ies) of bituminous material(s), vis- 
cosity tests 44, 


97 _99Q 


223, 227 
Voids: 
in aggregates, void contents of bitumi- 
nous concrete resurfacing samples 
(Ohio 132, 133, 135-137 


268, 269, 274 


140, 141 


in soils 280, 281 
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Roland, author and joint author, r 
top 

ash as filler in bituminous sandy 
mixtures 

Volume change(s) in soil(s 
data for soils in various soil group 


Vokae, 


V oleanic 


determination of 
formula for 
tests for 
seé also names of tests 
Volume measurements 
f soil particles, water, and air voids 
bankments, formulas 
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